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Analysis of EDCs and 
Pharmaceuticals

By LC-MS/MS



What is SNWA Water Quality 
Research and Development (R&D)?

Established in 2000
Group of scientists, engineers, post-graduate 

researchers, technicians, and undergraduate/
graduate interns

Goals
• Compete for externally funded grants

• Awarded over $3,000,000 in competitive grants
• Collaborate with other utilities and research groups
• Proactively study emerging contaminants

• Method development
• Occurrence and fate

• Improve treatment processes
• Minimize DBPs
• Increase efficiency

• Publish/present findings to share knowledge with others
• Published 40+ manuscripts in peer-reviewed journals
• Presented findings at numerous conferences





N
H

O

F

FF

Tandem Mass Spectrometry Tandem Mass Spectrometry 
(MS/MS)(MS/MS)

Precursor/product ion transition (310 → 44) – very selective!

Fluoxetine (Prozac)
MW: 309
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Matrix EffectsMatrix Effects
• Analytes need to be charged to enter MS
• Limited pool of charge available
• Non-target compounds can prevent 

compounds of interest from becoming 
charged

• Leads to lower recoveries, uncertainty
• NOM…?



Consequences of Matrix Effects
On Data Interpretation
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Isotope DilutionIsotope Dilution
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Carbamazepine
Treatment for epilepsy

Carbamazepine-d10
Non-radioactive isotope label

Very low prob. of natural occurrence
Chemically very similar

Add to all samples
Corrects for extraction losses

Corrects for matrix effects



Surface Water Impacted by Wastewater
Spike @ 25 ng/L
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Isotope Dilution
External Calibration Method
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Project 2758 “Removal of EDCs/PPCPs”

Drinking Water/Wastewater Drinking Water/Wastewater 
Treatment Processes Treatment Processes 

(>60 EDCs/(>60 EDCs/PPCPsPPCPs))



Wastewater OzonationWastewater Ozonation

Projects 04-007 & 06-012 “Advanced Oxidation”



WRF 04-003AwwaRF #3085

Toxicological Relevance of Toxicological Relevance of 
Pharmaceuticals andPharmaceuticals and

EDCs in Drinking WaterEDCs in Drinking Water
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Brett Vanderford
brett.vanderford@snwa.com

Thank you!Thank you!


